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7KHYDULRXVPHWKRGV DUH XVHG IRU VNHZGHWHFWLRQ DQG FRUUHFWLRQZKLFK DUH EDVHGRQ DOJRULWKPV OLNH QHDUHVW
QHLJKERUFOXVWHULQJ)RXULHU WUDQVIRUPSURMHFWLRQSURILOHELQDU\PRPHQWVFURVVFRUUHODWLRQSULQFLSOHFRPSRQHQW
DQDO\VLVDQGRWKHUV$SURMHFWLRQSURILOHDSSURDFKIRUGHWHFWLQJVNHZDQGVODQWDQJOHVRIKDQGZULWWHQVLJQDWXUH LV
SURSRVHG LQ >@ )RU GHWHFWLRQ RI VNHZ WKH\ XVH KRUL]RQWDO SURMHFWLRQ SURILOH DQG FRUUHFW LW E\ DSSO\LQJ URWDWLRQ
WUDQVIRUPDWLRQ )RU VODQW YHUWLFDO SURMHFWLRQ SURILOH LV DSSOLHG DQG LW LV FRUUHFWHG E\ VKHDU WUDQVIRUPDWLRQ %9
'KDQGUD5DYLQGUD+HJDGLDQGRWKHUVLQ>@SURSRVHGDQHZDQGHIILFLHQWPHWKRGIRUHVWLPDWLRQRIVNHZDQJOHLQD
ELQDU\GRFXPHQWLPDJHEDVHGRQLPDJHGLODWLRQDQGUHJLRQODEHOLQJWHFKQLTXH,Q>@DQH[WHQVLRQRIWKHPRPHQW
EDVHG PHWKRG ZLWK WKH LQWURGXFWLRQ RI ERXQGLQJ ER[HV IRU HVWLPDWLRQ RI WKH KDQGZULWWHQ WH[W VNHZ RI (QJOLVK
ODQJXDJH $Q DSSURDFK WRZDUGV DQ RULHQWDWLRQ DQG VNHZ GHWHFWLRQ IRU WH[WV LQ VFDQQHG GRFXPHQWV EDVHG RQ
KLVWRJUDPSURFHVVLQJLVGHVFULEHGLQ>@,Q>@WZRDOJRULWKPVDUHLPSOHPHQWHGRQHGHWHFWVVNHZLQJRIZRUGDQG
DQRWKHUFRUUHFWV WKH VNHZLQJIURPKDQGZULWWHQZRUG%RWKDOJRULWKPVXVH WKH UDQGRP WUDQVIRUPEDVHGSURMHFWLRQ
SURILOH $OJRULWKP >@ HPSOR\V RQO\ JUDGLHQW LQIRUPDWLRQ LQ WKLV VNHZ DQJOH DQG VODQW RI FKDUDFWHU ERWK DUH








ULJKW 8QOLNH (QJOLVK ODQJXDJH FRQFHSW RI XSSHUORZHU FDVH LV DEVHQW LQ 'HYDQDJDUL VFULSW ,W FRQVLVWV RI 
FRQVRQDQWVDQGYRZHOV*HQHUDOO\HYHU\ZRUGZULWWHQLQPRVWRIWKH'HYDQDJDULVFULSWZLOOKDYHDKHDGHUOLQHRQ












7KHSURSRVHGPHWKRGRORJ\ IRU VNHZGHWHFWLRQDQGFRUUHFWLRQ LVGHVFULEHGKHUH6HFWLRQGHVFULEHV WKHSUH































+RXJK WUDQVIRUP LV D IHDWXUH H[WUDFWLRQ WHFKQLTXH XVHG LQ FRPSXWHU YLVLRQ LPDJH DQDO\VLV DQG GLJLWDO LPDJH
SURFHVVLQJ>@7KHSXUSRVHRIWHFKQLTXHLVWRILQGOLQHVFXUYHVRUDQ\RWKHUSDUDPHWULFFXUYHV,WZDVLQWURGXFHVLQ
E\3DXO+RXJK7KHVLPSOHVWFDVHRI+RXJKWUDQVIRUPLVWKHOLQHDUWUDQVIRUPIRUGHWHFWLQJVWUDLJKWOLQHV7KH
VORSHLQWHUFHSWPRGHORIVWUDLJKWOLQHLV ݕ ൌ ݉ݔ ൅ ܿ ZKHUHPLVWKHVORSHDQGcLVWKHyLQWHUFHSW7KLVVWUDLJKWOLQH
HTXDWLRQFDQEHZULWWHQLQWKHIRUPRISDUDPHWHUVSDFHLVߩ ൌ ݔ  ߠ ൅ ݕ  ߠZKHUHߩLVWKHGLVWDQFHRIOLQHIURP
RULJLQ DQGߠLV WKHDQJOHRIߩZLWK UHVSHFW WRx D[LV7KH OLQH LQ WKH LPDJH VSDFH LV MXVW DSRLQW LQ WKHSDUDPHWHU
VSDFHVKRZQLQ)LJXUH+RXJKWUDQVIRUPXVHVWZRGLPHQVLRQDODUUD\VFDOOHGDQDFFXPXODWRUDUUD\IRUGHWHFWLQJWKH
H[LVWHQFHRIOLQHVLQLPDJHVSDFHZKHUHHDFKURZDQGFROXPQFRUUHVSRQGVWRșDQGȡYDOXHVUHVSHFWLYHO\3HDNLVWKH
VWURQJ SRLQW LQ WKH DFFXPXODWRU DUUD\ ZKLFK UHSUHVHQWV VWUDLJKW OLQH LQ WKH LPDJH VSDFH 2QFH SHDN SRLQWV DUH
GHWHFWHGZHFDQILQGHQGSRLQWVRIOLQHVHJPHQWVFRUUHVSRQGLQJWRSHDNYDOXHV








3.4. Skew Correction 
$IWHU WKH VNHZ DQJOH RI WKHZRUG KDV EHHQ GHWHFWHG WKHZRUGPXVW EH URWDWHG LQ RUGHU WR FRUUHFW WKLV VNHZ
9DULRXVPHWKRGVDUHXVHGIRUVNHZFRUUHFWLRQDUHGLUHFWPHWKRGLQGLUHFWPHWKRGDQGRWKHUVOLNHFRQWRXURULHQWHG
SURMHFWLRQ EDVHG HWF 7KH GLUHFWPHWKRG XVHV URWDWLRQ WUDQVIRUPDWLRQ LQZKLFK FRUUHVSRQGLQJ SL[HOV LQ WKH LQSXW
LPDJHZLOOEHWUDQVIRUPHGWRQHZORFDWLRQE\XVLQJHTXDWLRQ
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       
:KHUH x, y DUH WKH FRRUGLQDWHV RI VNHZGHWHFWHGZRUG DQG x’, y’ DUH WKH FRRUGLQDWHV IRU VNHZ FRUUHFWLRQRI
ZRUG7KHRSSRVLWHRIGLUHFWPHWKRG LV WKH LQGLUHFWPHWKRG)RU DSL[HO x’, y’ LQ WKHRXWSXW LPDJH WKH LQGLUHFW
PHWKRGILQGVFRUUHVSRQGLQJSL[HOLQWKHLQSXWLPDJHDQGDVVLJQVDYDOXHRIx’, y’WRx, yXVLQJHTXDWLRQ
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        
:HDSSO\LQGLUHFWPHWKRGIRUVNHZFRUUHFWLRQZKLFKVLPSO\URWDWHFDOFXODWHGVNHZDQJOHWRKRUL]RQWDODQJOH7KH
GHWHFWHG DQJOH E\+RXJK WUDQVIRUP LV FRUUHFWHG E\ DSSO\LQJ URWDWLRQ WUDQVIRUPDWLRQ7KHZRUG LV URWDWHGZLWKș
DQJOH,IDQJOHRIZRUGLVSRVLWLYHWKHQLWLVFRUUHFWHGE\URWDWLQJDWQHJDWLYHDQJOHDQGLIDQJOHRIZRUGLVQHJDWLYH
WKHQLWLVFRUUHFWHGE\URWDWLQJDWSRVLWLYHDQJOH




:H WHVWHG RXU DOJRULWKP IRU LQSXW LPDJHV RI KDQGZULWWHQ GRFXPHQW IRU +LQGL DQG 0DUDWKL ODQJXDJHV 7KH
DOJRULWKP LV WHVWHG RQ ZRUGV RI'HYDQDJDUL VFULSW 7KH DFFXUDF\ UDWH IRU VHJPHQWLQJZRUG LV DQG WKH
DFFXUDF\UDWH IRUVNHZFRUUHFWLRQ LV0RVWO\ WKHZRUGZLWKVLQJOHFKDUDFWHURUVPDOO VL]H OHQJWKGRHVQRW
JLYHDFFXUDWHUHVXOWEHFDXVHRIWKHVPDOOVL]HOHQJWKRIWKHKHDGHUOLQH)LJXUHVKRZVZRUGVZLWKVNHZGHWHFWLRQDW
GLIIHUHQW DQJOHVZKLFKPD\ EH SRVLWLYH VNHZ ]HUR VNHZRU QHJDWLYH VNHZ DQG VNHZ FRUUHFWLRQ RI DOO WKHVH7KH




:HKDYHSURSRVHGDPHWKRGRORJ\ IRU VNHZGHWHFWLRQDQGFRUUHFWLRQRIKDQGZULWWHQ'HYDQDJDUL VFULSW+RXJK
WUDQVIRUPDOJRULWKPLVXVHGIRUVNHZGHWHFWLRQDQGLWLVFRUUHFWHGE\VLPSO\URWDWLQJZRUGE\FDOFXODWHGDQJOH7KLV
PHWKRG LV WHVWHGRQKDQGZULWWHQGDWDRI+LQGL DQG0DUDWKL ODQJXDJH7KHZRUGGDWDVHW LV FROOHFWHG IURPYDULRXV
ZULWHUVIRU WHVWLQJSXUSRVHZKLFKFRQWDLQVZRUGV7KLVDSSURDFKFDQEHPRGLILHGIRUIXUWKHU UHVHDUFK WRJHW
PRUHDFFXUDF\$OVRZRUNZLOOEHFRQWLQXHG LQIXWXUH WRFDOFXODWH WKHVNHZDQJOHRIQRQ6KLURUHNKDZRUGPHDQV
ZRUGZKLFKGRQRWKDYHDKHDGHUOLQH
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